Effect of doxycycline on transforming growth factor-beta-1-induced matrix metalloproteinase 2 expression, migration, and collagen contraction in nasal polyp-derived fibroblasts.
It is well known that doxycycline has antibacterial and anti-inflammatory effects. In this study, we aimed to investigate the effects of doxycycline on the transforming growth factor (TGF) beta 1-induced matrix metalloproteinase (MMP) 2 expression, migration, and collagen contraction, and to determine its molecular mechanism on nasal polyp-derived fibroblasts (NPDF). NPDFs were isolated from the nasal polyps of six patients. Doxycycline was used to pretreat TGF-beta-1-induced NPDFs and ex vivo organ cultures of nasal polyps. Cytotoxicity was evaluated by using a 3-(4,5-dimethylthiazol-2yl)-2,5-diphenyl-tetrazolium bromide assay. Smad2/3 is one of the major transcription factors of TGF-beta signaling. The expression levels of MMP2 and Smad2/3 were measured by using Western blotting, reverse transcription-polymerase chain reaction, and immunofluorescence staining. The enzymic activity of MMP2 was analyzed by using gelatin zymography. Fibroblast migration was evaluated by using transwell migration assays. Contractile activity was measured by a collagen gel contraction assay. The expression level of MMP2 in nasal polyp tissues increased in comparison with inferior turbinate tissues. TGF-beta-1-induced NPDFs were not affected by doxycycline (0-40 μg/mL). The expression levels of MMP2 and activation of Smad2/3 in TGF-beta-1-induced NPDFs and in organ cultures of nasal polyps were significantly downregulated with doxycycline pretreatment. Doxycycline also reduced TGF-beta-1-induced fibroblast migration and collagen contraction in NPDFs. Doxycycline inhibited TGF-beta-1-induced MMP2 expression, migration, and collagen contraction via the Smad2/3 signal pathways in NPDFs.